In this paper, the mixed-type linear and Euler-Lagrange-Rassias functional equations introduced by J. M. Rassias is generalized to the following n-dimensional functional equation: f (
Introduction
In 1940, Ulam [1] proposed the famous Ulam stability problem of linear mappings. In 1941, Hyers [2] considered the case of approximately additive mappings f : E → E , where E and E are Banach spaces and f satisfies Hyers inequality f (x + y) − f (x) − f (y) ≤ ε for all x, y ∈ E. It was shown that the limit L(x) = lim n→∞ 2 −n f (2 n x) exists for all x ∈ E and that L : E → E is the unique additive mapping satisfying f (x) − L(x) ≤ ε. In 1982-1998, Rassias [3] [4] [5] [6] [7] [8] [9] generalized the result to include the following theorem. for all x, y ∈ X. Then, there exists a unique additive mapping L :
In 2002, Rassias [10] established the Ulam stability of the following mixed-type functional equation:
on restricted domains. In this paper, we will generalize Rassias' work to the following n-dimensional mixed-type functional equation:
when n > 2, and will investigate its generalized Ulam-Gavruta-Rassias stability. 
The general solution
if and only if the even part of f , defined by f e (x) = (1/2)( f (x) + f (−x)) for all x ∈ X, satisfies the classical quadratic functional equation, which is also a special Euler-LagrangeRassias equation [7, 9] ,
and the odd part of f , defined by
Proof. For the if part of the proof, suppose that f : X → Y satisfies (2.1), we can uniquely express f as f (x) = f e (x) + f o (x) for all x ∈ X, where the even part, f e , and the odd part, f o , are defined as in the theorem. We will show that f e satisfies (2.2) and f o satisfies (2.3). Setting (x 1 ,x 2 ,...,x n ) = (0,0,...,0) in (2.1), we see that f (0) = 0. Setting (x 1 ,x 2 ,..., 4) which is simplified to
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for all x, y ∈ X. Replacing x and y with −x and −y, respectively, then taking half the sum and half the difference with (2.5), we have
By the evenness of f e , we immediately see that f e satisfies the classical quadratic functional equation given by (2.2). By the oddness of f o , we see that 2
Now for the only if part of the proof, suppose that the even part and the odd part of f :
We will show that f satisfies (2.1). Noting that a linear combination of two solutions of (2.1) yields just another solution, we will in turn prove that each part of f satisfies (2.1).
First, consider the odd part and make use of the linearity of the Cauchy functional equation. The left-hand side of (2.1) is
and the right-hand side of (2.1) is 1≤i< j≤n
Thus, we have established (2.1) on the odd part of f . For the even part, we will show by mathematical induction that (2.1) holds for every positive integer n. For n = 1, we take 1≤i< j≤1 f e (x i + x j ) as 0; then f e (x 1 ) + (1 − 2) f e (x 1 ) = 0, which is trivially true. For n = 2, we have f e (x 1 + x 2 ) + 0 = f e (x 1 + x 2 ), which is again trivially true. For n ≥ 3, we assume that (2.1) holds for every number of variables from 1 to n − 1, that is, 
(2.14)
For each j = 1,2,...,n, we have
(2.15) Sum the above equation for all j's and substitute the result from (2.12) and (2.14), then rearrange the resulting equation 
(2.17) Paisan Nakmahachalasint 5 Substitute (2.17) into (2.16) and simplify, we will finally establish (2.1) on the even part of f . Thus, f satisfies (2.1) and the proof is complete.
The Ulam-Gavruta-Rassias stability
Rassias [10] established the Ulam stability of (2.1) in the special case when n = 3 on restricted domains. The following theorem provides a general condition for which a true general solution discussed in Theorem 2.1 exists near an approximate solution. For convenience, we define
From now on, we will refer to the even part and the odd part of a function by subscripts e and o, respectively. 
for all x 1 ,x 2 ,...,x n ∈ X, and a function f :
for all x 1 ,x 2 ,...,x n ∈ X, then there exists a unique function T : X → Y that satisfies functional equation ( 
2.1) and, if condition (3.2) holds,
f e (x) − T e (x) ≤ 1 4 ∞ i=0 4 −i ϕ 2 i x , f o (x) − T o (x) ≤ 1 2 ∞ i=0 2 −i ϕ 2 i x0 (3.5) or, if condition (3.3) holds, f e (x) − T e (x) ≤ 1 4 ∞ i=1 4 i ϕ 2 −i x , f e (x) − T e (x) ≤ 1 2 ∞ i=1 2 i ϕ 2 −i x . (3.6) 6
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The function T is given by
for all x ∈ X.
Proof. We will prove the theorem for a function φ satisfying condition (3.2) and accordingly inequality (3.5). A proof for conditions (3.3) and (3.6) can be reproduced in a similar manner. Setting (x 1 ,x 2 ,...,x n ) = (x,x,−x,0,0,...,0) in (3.4) and simplifying, we have 3
(3.8)
Rewrite the inequality on f e as f e (x) As m tend to infinity, the left-hand side approaches DT e (x 1 ,...,x n ) and, by condition (3.2), the right-hand side approaches 0. Thus, 
